Introduction
The availability of altimeter data from the Seasat and Geosat missions has provided unprecedented coverage of the Earth's gravity field over oceanic regions [Haxby, 1987; Sandwell and McAdoo, 1990] , and facilitated rapid advances in our understanding of lithospheric and sublithospheric processes. One of the major findings during the last decade was the discovery of a lineated pattern of gravity anomalies over the younger portions of the fast-moving Pacific and Indo-Australian plates [Haxby and Weissel Systematic filtering has revealed geoid anomalies which are preferentially elongated in the east-west direction and have average amplitudes of ~0.3 m and dominant wavelengths of 750 km and 1100 km [Cazenave et al., 1992] . While the longer wavelength geoid undulations make a manfie dynamic origin more probable, a lithospheric mechanism can not be precluded since interpretation of geopotential data is nonunique (i.e., many different mechanisms may give rise to identical geopotential anomalies [Baudry and Kroenke, 1991] . Taken together, it appears evident that while the geoid over the Pacific plate exhibits significant power at many wavelengths, the inferred dominant wavelength is dependent on the direction along which one analyzes the data.
Previous studies of Pacific gravity and geoid undulations have noted their apparent alignment with the absolute motion of the Pacific. This alignment is deemed important as it is generally interpreted as a result of upper manfie convection. It has long been known that three-dimensional convection patterns will be aligned into cylindrical rolls by the shearing of an overriding plate [Richter and Parsons, 1975; Sparks and Parmentier, 1993] , although this alignment only occurs above some critical plate velocity [Rabinowicz et al., 1990] . However, the alignment of the geoid/gravity undulations with plate direction has never been rigorously demonstrated, and we seek herein to quantitatively assess this alignment.
Directional Analysis of Geoid and Bathymetry
First, we determine the actual orientation of the Pacific geoid undulations by calculating their correlation with spherically axisymmetric sinusoidal undulations defined in an arbitrary reference frame (Figure 2 ). We use a combined Seasat/Geosat altimetric geoid (W. F. Haxby, pers. comm., 1990.) Since the geoid undulations appear at several wavelengths, we carry out this calculation for a full spectrum of sinuscid wavelengths (150-2000 km). To avoid bias due to filtering we use a spherical harmonic geopotential model to remove only the longest wavelengths (> 3200 km) from the data set and cosine-taper the coefficients for the intermediate wavelengths (1600-3200 km). Original features with wavelengths < 1600 km thus remain unaltered. We choose to limit the data area to a polygonal portion of the plate where the linearions are most clearly developed (see 
